We calculate the one-loop supersymmetric QCD corrections to the width of the W -boson. We find that these are of order ∼ αs π 1 20
The second phase of the LEP (LEP2) collider has already started, and the first e + e − → W + W − events have been collected. Studying for the very first time directly this process, one will have the opportunity to test the non-abelian character of the Standard Model (SM), through the precise measurements of the trilinear gauge boson couplings. In addition, it will be possible to measure precisely the mass and width of the W -boson [1] . Specifically the measurement of the W -width is of special interest, as it is used as an input parameter in many other processes. (It is understood that all the W production events are detected through the hadronic and/or (semi)leptonic decays of the W -boson.) So it is very essential, both for theoretical and experimental reasons, to know as precise as possible the theoretical prediction for this parameter.
The one-loop corrections to the W -width in the context of the Standard Model (SM) are already known [2, 3] , and there has been also a calculation in the context of a two Higgs doublet model [4] . malization scheme [6, 7] which has been extensively used in the SM calculations (see for instance Ref. [8, 9] ). In order to study the SQCD corrections to the W -boson hadronic width we need to calculate the corrections to W ud vertex as well as the wave function renormalizations to the external fermion propagators (see Fig. 1 (a) and (b) respectively). In order to simplify our discussion we shall neglect mixings of the upũ L ,ũ
c L left handed squarks of the first two generations since these mixings are proportional to the corresponding fermion masses and hence small. Therefore the above squark states are mass eigenstates in this approximation.
By using the well known Passarino-Veltman functions [7, 10] 
, through which the two and three point functions are usually expressed 2 , we find for the W ud vertex correction of Fig. 1 (a)
In the equation above the four basic amplitudes M 0,1,2,3 are as in Ref. [3] , g is the weak coupling constant and
, where g s is the strong coupling constant. M u,d are the masses of the u, d external quarks and the factor c F = 4/3 is the value of the quadratic Casimir operator of the fundamental representation of the SU(3) symmetry group. The arguments of the C ij functions appearing above are defined as follows:
In this expression p 1 (−p 2 ) is the momentum carried by the outgoing (incoming) u(d) quark. The ultraviolet infinity of the vertex correction is contained within the factor C 24 of the amplitude M 0 . This infinity is canceled by the vertex counterterm in the Lagrangian [9] ,
There are no strong interaction contributions to the difference
so that only δZ L needs be considered. For the down quark the on-shell renormalization condition is
where S down (P ) denotes the down quark propagator. This fixes the wave function renormalization constant of both left and right handed components of the down quark. By a straightforward calculation of the graph shown in Fig. 1(b) , and using Eq. (3), we find for δZ L , which is needed for our calculation,
Therefore the SQCD contribution of the vertex counterterm to the W + → ud amplitude is
with δZ L as given above.
Having fixed the the renormalization constant Z L it is convenient to choose the renormalization constant of the right handed up quark is such a way that the residues for the left and right handed propagators are equal (see for instance Ref. [3, 8, 9] ). Thus we have for the up quark propagator
Note that since left handed up (I 3 = 1/2) and down (I 3 = −1/2) components belong to the same multiplet and Z L has already been fixed by Eq. (3) we cannot have z u = 1.
The residue z u is finite and is given by
The Π u (M 2 u ) appearing above is in form identical to
Since δz u = 1 we have an additional contribution to the amplitude which stems from the wave function renormalization of the external up quark line; at the one-loop level this is given by
This completes our calculation of the SQCD corrections to the amplitude for W + → ud.
We now proceed to discussing the corrections to the hadronic width of the W -boson.
The one-loop hadronic width Γ (1) can be written as
where Γ (0) ud is the tree level hadronic width for one family. In the limit of vanishing quark masses this is given by Γ (0) ud = α w M W /4. The SQCD corrections to δ can be found from the amplitudes A 1 , A 1 ′ , A 2 we have just calculated. It is found that
In order to avoid confusion we should say that δ SQCD accounts for only the supersymmetric corrections, that is those due to the exchange of gluinos and squarks. The functions
are as they appear in the definitions of the amplitudes A 1 , A ′ 1 , A 2 , while the ellipses denote terms proportional to the external quark masses. In the limit of vanishing quark masses 3 , δ SQCD can be cast in the following integral form ¿From the form above we can easily get first estimates of the magnitude of the SQCD corrections as will be seen in the sequel.
In order to simplify the discussion let us assume that mũ L ≈ md
M S sets the order of the supersymmetry breaking scale. In this case the expression above for δ SQCD is simplified, to become
Since
The result of such an expansion is
Keeping the first term of the expansion results in
δ SQCD is very well approximated by keeping only the leading term in the expansion of F as can be seen from Fig. 2 where both the function and its derivative are plotted. In 3 The O(M u,d ) terms give a negligible contribution and hence it is permissible to omit them.
fact the function F (a) is almost linear in the interval 0 < a < 1 with almost constant derivative, justifying the linear approximation to F which led to the result above. Note the appearance of an extra suppression factor 1/18 in addition to the expected
factor due to the decoupling of sparticles as we pass below the scale M S . This situation persists also in other cases as for instance when the gluino is lighter than the squarks,
In that case employing the fact that ∆m 2 ≡ m . Therefore supersymmetric QCD corrections to the W -boson width are at best of the order of the two-loop electroweak corrections and not of relevance to current experiments.
